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new variety on non-coding RNA has

been discovered by several groups:
circular RNA (circRNA). This discovery
raises intriguing questions about the pos-
sibility of the existence of knotted RNA
molecules and the existence of a new
class of enzymes changing RNA topol-
ogy, RNA topoisomerases.

In the beginning of this year we witness an
explosion of publications on a new form
of noncoding RNAs (ncRNAs), circular
RNA (circRNA)." Although over decades
researchers have occasionally reported
on existence of circRNAs, these findings
have been largely dismissed either as arti-
facts or, at best, as accidental errors of the
splicing machinery. The three articles I
am commenting on present a complete
game changer: they convincingly demon-
strate that circRNA is an abundant, evo-
lutionary conserved form of ncRNAs."?
The functions of circRNAs are mostly a
mystery although the data indicate that
at least some of them serve as micro RNA
(miRNA) sponges sequestrating miRNAs
and thus attenuating the miRNAs gene
silencing.?

What are the advantages for RNA to be
in a circular from rather than in the tra-
ditional linear form? It looks like a major
advantage is the enhanced stability in the
intracellular environment full of exonucle-
ases. However, as we have learned from
many well studied cases, once evolution
invents something new and advantageous,
all kinds of unintended consequences
emerge, which make it necessary for evo-
lution to invent more and more mecha-
nisms to cope with these unintended (and
mostly undesired) consequences. In case
of the RNA circularization, the immediate
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consequence is the possibility of knotting
of separate circRNAs and the formation
of topological links between different cir-
cRNA molecules. In other words, like dis-
covery of circular DNA in the early 1960s
eventually entailed an entire new field of
DNA topology (see, e.g., ref. 4), the dis-
covery of circRNAs must entail a new field
of RNA topology.

We do not know whether knotting
affects circRNA functioning but it is
easy to imagine that linking must affect
and thus must be avoided. In any case, by
analogy with circular DNAs, one has to
assume that RNA topoisomerases must
exist, which deal with RNA topology. To
the best of my knowledge, only one exam-
ple of the RNA topoisomerase activity has
been reported so far.’

It would be extremely interesting to fig-
ure out whether the newly discovered cir-
cRNAs could prove to be knotted. It is not
a trivial task. It is not easy to distinguish
between knotted and unknotted (trivial
knots) single-stranded (ss) circular nucleic
acids. These molecules are very flexible
and form highly self-entangled coils so
that differentiation between knots and
unknots becomes a difficult task (see ref.
6). Perhaps the best way to study the issue
is to convert ss circRNAs into the duplex
form by the synthesis of the complemen-
tary strand (DNA or RNA). Duplex
nucleic acids are much more rigid and dis-
tinguishing between knots and unknots
can be done by EM, AFM or gel electro-
phoresis. As positive controls, one can use
circRNAs subjected to RNA topoisomer-
ase described by the Seeman’s group.’ As
was shown many years ago, subjecting
of ss circDNA to a topoisomerase yields
knotted molecules.®
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